Objective: To determine a preferred wavelet transform (WT) procedure for multi-resolution analysis (MRA) of auditory evoked potentials (AEP).
Introduction
The wavelet transform (WT) is a mathematical tool capable of deconstructing a signal into its component scales (frequencies), and then detailing how each scale evolves over time. This provides simultaneous access to time, amplitude, and scale (frequency) information, and therefore the ability to conduct efficient multi-resolution analysis (MRA) (Jawerth and Sweldens, 1994; Hess-Nielsen and Wickerhauser, 1996; Unser and Aldroubi, 1996; Blinowska and Durka, 1997) .
Because of its MRA abilities, the WT has proven to be a valuable tool for the analysis of many electrophysiological potentials. Earlier examples of this success can be found in the electroencephalogram (EEG) (Schiff et al., 1994; Kalayci and Ö zdama, 1995) , somatosensory evoked potentials (SEP) (Thakor et al., 1993) , respiratory evoked potentials (Lim et al., 1995) , and electrocardiogram (ECG) (Meste et al., 1994; Li et al., 1995) . Because of these successes, the WT is now being widely applied to the MRA of auditory evoked potentials (AEP).
A typical AEP MRA would proceed by decomposing the signal into individual scales of interest. In this way, different versions of the original signal can be created that illustrate different features of the original signal (essentially different frequency bands). These features can then be analyzed individually, free from interference from other features. Fig. 1 shows an example of a 6 level, dyadic, discrete wavelet transformation (DWT) decomposition of an auditory brain-stem response (ABR) signal. Fig. 2 shows an example ABR signal and its reconstructed ABR DWT signals at wavelet approximation scale A6, and detail scales D6, D5 and D4 (using the Daubechies 5 mother wavelet, as shown in Fig. 3 ). Fig. 2 clearly illustrates that A6 highlights the low frequency component of peak V, while D6 and D5 highlight the medium and high frequency components of peaks I, III, and V, respectively.
The potential benefit of WT and MRA of AEP is reflected by a growing number of reports in the literature See Editorial, pages 998 -1000
